Background
==========

Chronic kidney disease (CKD) affects \~10--15% of the adults globally.[@b1-ijnrd-11-093] The prevalence of this debilitating disease is projected to increase further due to the worldwide diabetes epidemic.[@b2-ijnrd-11-093] In stages 1--4 of CKD, treatment (ie, pharmacotherapy and diet) is focused on slowing the progression of kidney disease and preventing or treating complications and comorbid conditions. In the final stage of CKD (ie, stage 5 or end-stage renal disease \[ESRD\]), renal replacement therapy (RRT) such as dialysis or kidney transplantation becomes necessary to maintain life. With increasing number of people developing CKD, patients requiring RRT is set to increase exponentially. This can cause increased burden on health care system.

All chronic diseases are often challenging to adjust to. Patients with CKD are required to make ongoing psychological adjustments over the course of their disease, such as accepting the life-threatening diagnosis and need for lifelong treatment, learning dialysis techniques, integrating treatment into their lives, and coping with treatment transitions/failures, side effects, and complications.[@b3-ijnrd-11-093] In light of such a substantial and sustained disease burden, the management of CKD/ESRD has expanded from strictly clinical end points toward maintenance of quality of life (QoL), from diagnosis through to end of life care. Of paramount importance are psychological concerns related to the disease and associated renal treatment.

A plethora of studies have demonstrated jarring links between depression and anxiety and CKD/ESRD. Concurrently, psychological comorbidities have been documented to also affect treatment.[@b4-ijnrd-11-093]--[@b6-ijnrd-11-093] It is thus important to understand the interaction of such psychological comorbidities and CKD outcomes. In this review article, we provide a selective narrative overview regarding the recent studies on rates of depression and anxiety in various renal treatment modalities, key associative factors, and potential interventions. It is not intended as a systematic literature but as a scoping synthesis of both empirical evidence and prior systematic reviews to highlight what is already known and directions of practice research. Relevant studies and reviews exploring depression and anxiety in patients with CKD were identified by searching the following databases: PubMed, PsycINFO, and Scopus. Search terms that were used included variations of the terms: depression; anxiety; kidney disease; ESRD; and dialysis. A selective set of studies are included to highlight evidence on the spectrum of CKD including early stage CKD and ESRD treated with different RRTs.

Prevalence rates of depression and anxiety
------------------------------------------

Some key questions regarding mood disorders (ie, depression and anxiety) in CKD relate to its prevalence relative to the other conditions and the general population, to various renal treatment modalities, and also relate to the course of CKD. There is wide variability among studies related to aforementioned topics and are mostly attributed to methodological differences in measurement and criteria to define depression and anxiety disorders (eg, self-reported vs diagnostic interviews), which will be discussed next.

Depression is an emotional state characterized by somatic and cognitive symptoms including feelings of sadness, worthlessness, sleeplessness, loss of appetite and sexual desires, and interest in usual activities.[@b7-ijnrd-11-093] A clinical diagnosis of depression, most often major depressive disorder, is performed when symptoms of depression become persistent, often for more than 2 weeks. The assessment of depression is rather challenging in the CKD population, partly because of overlapping physical symptoms of uremia and depression, such as fatigue, loss of appetite, sleep disruption, and so on. Furthermore, other medical comorbidities such as sleep apnea and vascular complications, which are common in CKD/ESRD, might contribute to these symptoms as well.

Depression can be assessed through either structured clinical interviews, or self- or clinician-administered validated rating scales. Structured clinical interviews are generally seen as the "gold-standard" in the diagnosis of depressive disorders as they are based on specific diagnostic criteria (eg, Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders \[SCID\]). However, depressive symptoms are usually assessed by self- or clinician-administered validated rating scales such as the Beck's Depression Inventory (BDI) scale, Patient Health Questionnaire (PHQ), and Hospital Anxiety Depression Scale (HADS). These assessments are generally preferred in clinical settings for screening and in clinical research for pragmatic reasons to reduce time requirements and financial costs.[@b8-ijnrd-11-093] While these screening tools are not diagnostic measures, they are helpful in identifying those who have significant symptoms and may require further evaluation. There are general cutoffs to signify threshold for caseness (as validated in clinical interviews) and proposed renal specific cutoffs for some screening instruments (ie, HADS, BDI).

Some studies have demonstrated higher prevalence rates of depression in patients with CKD/ESRD than that of other chronic diseases.[@b9-ijnrd-11-093],[@b10-ijnrd-11-093] For instance, in a study by Kimmel et al, the rates of hospitalization due to psychiatric illnesses among patients with ESRD aged 65 years and older were significantly higher for those with ESRD than those with ischemic heart disease, cerebrovascular disease, and peptic ulcer disease.[@b11-ijnrd-11-093] As Cukor et al describes, there are unique, psychosocial paradigms of ESRD challenges that patients face which could explain the high prevalence of depression and anxiety as compared to other illnesses.[@b3-ijnrd-11-093] When compared with the general population, patients with ESRD show more than five times the rate of suffering from depression.[@b12-ijnrd-11-093] The reported prevalence rate of depression in patients with CKD ranges from 20% to 30%.[@b13-ijnrd-11-093],[@b14-ijnrd-11-093] Notably, the assessment method used to identify depression can affect the prevalence estimates. This was illustrated in a meta-analysis of 249 studies conducted by Palmer et al.[@b4-ijnrd-11-093] Within patients undergoing dialysis, the prevalence rates of depression were found to be 22.8% using clinical interviews (eg, SCID and Diagnostic Interviews). However, when self- or clinician-rated questionnaires were used (eg, BDI and HADS), the prevalence rates were found to be 39.3%, which was statistically higher than the previous figure.

Anxiety is another commonly co-occurring psychopathology with CKD/ESRD. Anxiety is an emotional state in which the individual experiences intense fear, uncertainty, and dread from the anticipation of a threatening situation. Anxiety disorders, unlike brief anxiety states caused by stressful events, last at least 6 months, are pervasive and can get worse without treatment. Compared to depression, however, the links between anxiety and CKD are relatively less studied. While anxiety disorders can be reliably diagnosed with the SCID or the Mini International Neuropsychiatric Interview (MINI), they are often assessed with much briefer, but well-validated, scales such as the HADS, Beck's Anxiety Inventory (BAI) scale, and Generalized Anxiety Disorder 7 Inventory (GAD-7).

Existing literature points to increased levels of anxiety in patients with CKD. The prevalence rate of anxiety in patients with ESRD was estimated to be around 12% to 52% in a previous study.[@b5-ijnrd-11-093] However, the exact prevalence remains unclear, mostly due to the limited number of studies, different sample population, and different screening methods used. Studies that have used SCID to diagnose anxiety disorders have found prevalence rates ranging from 0% to 45.7%.[@b14-ijnrd-11-093]--[@b16-ijnrd-11-093]

As illustrated, the prevalence rates of depression and anxiety in patients with CKD/ESRD may not be exactly well defined. However, the high levels of anxiety and depression in these patients remain alarming.

The course of depression and anxiety
------------------------------------

Studies have found evidence of persistent symptoms of depression and anxiety over the course of CKD. Longitudinal studies, albeit few, have shown that emotional symptoms are likely to fluctuate considerably over the course of CKD because of life circumstances, illness burden, disease stages, treatment factors, and other psychosocial issues.

A recent, longitudinal study by Ng et al followed up with 159 patients undergoing dialysis over a period of 12 months.[@b17-ijnrd-11-093] According to their results, 63 patients (39.6%) presented with persistent symptoms of depression, whereas 50 patients (31.8%) had persisting anxiety. Around 13% of the patients reported diminished symptoms, but another 13%--18% had new onset of symptoms. Diminishing perceived social support was found to be associated with increased and persisting distress over time. Similar patterns were also observed in other studies.[@b14-ijnrd-11-093],[@b18-ijnrd-11-093] Prospective work hence highlight that depression and anxiety for the majority of patients with CKD is chronic, with symptoms persisting over time and course of disease.

Depression and anxiety and RRT modalities
-----------------------------------------

Few studies have evaluated the prevalence of depression and outcomes in patients with early stage CKD (ie, stages 1--4), patients established on peritoneal dialysis (PD), or patients with kidney transplant. Research on symptoms of anxiety in these patient subgroups is even more scarce.

Evidence indicates that depression rates in patients with early stage CKD not requiring RRT, albeit lower, are not negligible. Several studies have established an association between depression and CKD based on impaired estimated glomerular filtration rate (eGFR). Hedayati et al found a 21% point prevalence of major depression among veterans with eGFR \<90 mL/min/1.73 m^2^.[@b19-ijnrd-11-093] Similarly, the prevalence of at least moderate depressive symptoms was 26% among subjects with hypertensive CKD in the African--American Study of Kidney Disease and Hypertension Cohort Study.[@b20-ijnrd-11-093] The Cardiovascular Health Study found that in their community- based cohort of elderly subjects, those with depressive symptoms had 19% greater odds of impaired eGFR (95% CI=1.01--1.40) compared to those without, after adjustment for demographics, clinical variables, and health behaviors.[@b21-ijnrd-11-093]

Depression in patients with ESRD undergoing PD
----------------------------------------------

PD is a home-based dialysis modality that involves the insertion of dialysis fluid into the patient's peritoneal cavity for the filtration of toxins and water through the peritoneum. The PD process requires patient to do the dialysate exchange either three times a day (for continuous ambulatory peritoneal dialysis \[CAPD\]) or while sleeping (for automated peritoneal dialysis \[APD\]). Although PD affords greater opportunities for control, autonomy, and the convenience of home-based treatment, recent studies have reported disconcertingly high levels of depression in patients maintained on PD regime.[@b22-ijnrd-11-093] The estimated prevalence rates range from 18.7% to 51.5%, depending on the measurement and the criteria used for diagnosis.[@b23-ijnrd-11-093]--[@b25-ijnrd-11-093]

There also seem to be differences across the PD modalities. Griva et al noted that patients performing the PD procedure manually (CAPD) perceived more treatment associated disruption and higher rates of depression relative to patients on the automated APD.[@b24-ijnrd-11-093] This could be due to the more regular daytime exchange of dialysate for patients on the manual CAPD, and thus less time for work, family, and social life as compared to patients on night-time APD.[@b26-ijnrd-11-093]

Whether PD confers better psychological outcomes than HD is still largely contentious. In some studies, it has been reported that patients with HD experience higher symptoms of depression and anxiety than that of patients on PD,[@b27-ijnrd-11-093],[@b28-ijnrd-11-093] in line with dialysis modality differences in QoL.[@b29-ijnrd-11-093] Patients with HD have also been shown to have higher hospitalization rates for depression and affective disorders.[@b11-ijnrd-11-093] Distress in HD may be related to procedural aspects of treatment such as the need to travel to dialysis centers (DCs), transportation issues, spending considerable time in medical environments (ie, dialysis wards), and the prolonged sitting time during dialysis. Whereas the dialysis units may foster social support among patients, issues related to emotional contagion among them or witnessing adverse outcomes in others may trigger distress. Distress may also be related to fear of access complications, dialysis-related symptoms, and side effects, which are common concerns among patients on HD.[@b30-ijnrd-11-093]

In contrast, other studies have noted that depression and anxiety in patients on PD are equal or even higher than those reported for patients on HD.[@b25-ijnrd-11-093],[@b31-ijnrd-11-093] By virtue of PD being a home-based dialysis technique, individuals may feel sustained distress over the daily responsibility of their own health and well-being or medicalization of home environment that may act as constant reminder of their ill health.[@b32-ijnrd-11-093] Compared to patients on HD, patients on PD lack regular contact with hospital staff who can provide reassurance of quality care for each session, and a point of reference for their queries and concerns. Opportunities for patient peer support are limited compared to those afforded for patients on HD in the DCs. Distress may also be triggered by the worry about burden to family due to home-based PD. It is to be noted though that symptoms of depression and anxiety are comparable for patients on self-care PD (i.e. patients administering dialysis unaided) and those on assisted PD (PD administration involving paid or unpaid caregivers), so as reports of burden among family members and caregivers.[@b24-ijnrd-11-093],[@b33-ijnrd-11-093] The continuous nature of PD regimen and increased time requirements compared to intermittent HD may adversely affect emotional adjustment and, over time, may take its toll and manifest as depression and burn out.[@b24-ijnrd-11-093],[@b34-ijnrd-11-093]

Depression and transplantation
------------------------------

Kidney transplantation is the preferred RRT as it affords superior clinical outcomes and QoL but is constrained by the limited availability of grafts. In most settings, there is a long waiting list of kidney transplant candidates.[@b35-ijnrd-11-093]

The process of kidney transplantation can be stressful for patients both before and after receipt of kidney.[@b36-ijnrd-11-093] While at the waitlist, patients undergo medical and psychosocial evaluation to ensure suitability. A systematic review investigating waitlist patients' experiences found that although being put on the waitlist offered hope, it also introduced negative feelings such as anxiety, disillusionment, disappointment, and vulnerability when waiting time was prolonged.[@b37-ijnrd-11-093] After transplant, patients face new challenges such as the need to adhere to immunosuppressive medications, diet restrictions, and the inherent fear of graft rejection, or death.

In a recent review conducted by Veater and East, kidney transplant patients were noted to experience elevated levels of depression as compared to the general population but generally lower rates of depression compared to patients on other RRTs.[@b6-ijnrd-11-093] Thus, despite the ability of kidney transplants to restore an individual's level of functioning, there is evidence of persistent symptoms of psychological distress.

Consequences of depression and anxiety on treatment outcomes
------------------------------------------------------------

In general, the presence of psychiatric disorders has been shown to be associated with a higher likelihood of adverse clinical outcomes in patients with CKD. Longitudinal studies have demonstrated that for patients on HD, those who had a clinician diagnosis of depression have worse clinical endpoints such as higher rates of hospitalization and inpatient days, higher rates of dialysis withdrawal and mortality,[@b19-ijnrd-11-093],[@b38-ijnrd-11-093],[@b39-ijnrd-11-093] and increased use of health care system.[@b40-ijnrd-11-093]

Mapes et al demonstrated that among patients on HD, depression was independently associated with increased mortality and hospitalization.[@b41-ijnrd-11-093] Several other original studies and systematic reviews have confirmed the prognostic association of depression with overall mortality. A recent meta-analysis by Farrokhi et al which included 31 studies and data of more than 67,000 patients undergoing dialysis found that the presence of depressive symptoms in such patients is associated with a 50% increase in the risk of mortality.[@b42-ijnrd-11-093] Notably, the method of measuring depression (self-rating scale vs interview or physician assessment) did not appear to modify the association between depression and mortality.[@b43-ijnrd-11-093]

Of greater clinical relevance are persistent symptoms of depression. One study in which depression was measured at 6-monthly intervals in 917 incident patients undergoing dialysis for 2 years found that persistent or recurrent depression was associated with cardiovascular mortality, whereas depression detected over 6 months previously or at baseline only was not associated with mortality. This indicates that persistent depression may be associated with death but resolved depression may no longer have ongoing prognostic implications.[@b44-ijnrd-11-093]

In patients with CKD not requiring dialysis, depression has been shown to be associated with the rate of progression to ESRD. One prospective observational study concluded that depressive symptoms in CKD predicted increased rate of progression to ESRD, and faster dialysis initiation, death, or hospitalization.[@b45-ijnrd-11-093] The results of this study echoed another landmark study by Hedayati et al which found patients with both a CKD and a clinical diagnosis of depression twice more likely to be hospitalized and more than three times likely to progress to ESRD and dialysis than patients who are non-depressed.[@b46-ijnrd-11-093] This association was found to be independent of disease severity and the presence of other comorbidities such as diabetes.

Depressive symptoms have also been shown to affect kidney transplant outcomes. Patients who had symptoms of depression after kidney transplant were more likely to die than patients without depression. A prospective cohort study of 840 transplanted patients over 5-year period found a higher mortality rate in patients with depression as compared to patients without (21% vs 13%; *p* = 0.004).[@b47-ijnrd-11-093] Psychiatric symptoms could also affect the likelihood of patients who are put on the kidney transplant waiting list. Bayat et al found that the presence of a psychiatric disorder was a strong, independent factor in determining access to the transplant waitlist.[@b48-ijnrd-11-093] Similarly, Szeifert et al found that patients who reported lower levels of depression on the CES-D had a higher likelihood of being placed on the renal transplant waitlist. However, this association was not found for patients already on the waitlist who are waiting to receive a kidney transplant.[@b49-ijnrd-11-093]

In patients undergoing PD, depression and anxiety symptoms have been noted to increase the likelihood of adverse outcomes. As compared to their nondepressed counterparts, patients on PD who are depressed are associated with higher risk of inflammation and cardiovascular disease and higher mortality rates.[@b50-ijnrd-11-093] Depressed patients on PD are also at a higher risk of developing peritonitis, or the infection of the peritoneum, which in severe cases can result in death. Juergensen et al, for instance, have demonstrated that patients on PD who reported higher scores for anxiety and depression were more likely to develop peritonitis within the following 12 months.[@b51-ijnrd-11-093] Likewise, Troidle et al in their prospective study of 162 patients on PD found that patients who had BDI ≥11 at baseline had 2.7 times more likelihood of developing peritonitis as compared to patients with no depression.[@b23-ijnrd-11-093]

Clinical outcomes associated with anxiety have been far less studied than those of depression. The presence of anxiety disorder in patients on HD has been observed to result in a significantly lower QoL than patients with no psychopathology, and an even lower QoL than patients with only a depressive disorder.[@b14-ijnrd-11-093],[@b52-ijnrd-11-093] In terms of clinical outcomes, few small studies have found a trend of anxiety symptoms leading to adverse clinical events. The presence of anxiety symptoms could have an influence on patients with CKD who did not require dialysis at first. For instance, Loosman et al found that among patients with CKD who are not yet on dialysis, the presence of anxiety symptoms shows a trend toward death or dialysis initiation.[@b53-ijnrd-11-093]

Mechanism linking depression to outcomes
----------------------------------------

One of the key concerns regarding the association of depression with outcomes is whether depression itself plays a direct role in adverse clinical outcomes or that the depressive symptoms are merely indicators of increased comorbidity and disease severity. Although not well characterized, two mechanisms by which depression is associated with adverse renal outcomes have also been proposed.

First, the link between depression and adverse outcomes may be due to biological factors. Genetic influences of depression and ischemic heart disease in twin studies and a lower heart rate variability were observed in patients with depression, both of which lead to higher likelihood of mortality. Allostatic dysregulation from depression and CKD progression has also been observed to cause hyperactivity of the hypothalamic--pituitary axis activity, resulting in increased cortisol and norepinephrine excretion.[@b3-ijnrd-11-093],[@b54-ijnrd-11-093] This can lead to alterations in malnutrition, immunity, inflammation, and atherosclerosis states.[@b55-ijnrd-11-093] This theory was also supported by early evidence that depression could be involved in the development of malnutrition, inflammation, and atherosclerosis (MIA) in patients undergoing dialysis.[@b56-ijnrd-11-093]

Second, depression might also be associated with clinical outcomes via behavioral pathways. Depression has been associated with decreased adherence to dialysis, prescribed medications, and dietary restrictions in patients on chronic HD, which in turn are predictive of poor medical outcomes and higher mortality.[@b57-ijnrd-11-093]--[@b59-ijnrd-11-093] In addition to nonadherence, other poor health behaviors, such as physical inactivity, smoking, dietary indiscretions, which tend to cluster together in individuals with depression in general may also be implicated. At this point, it is also useful to note that the risks of self-harm and suicide are elevated in patients with dialysis who have depression.[@b60-ijnrd-11-093]

Factors associated with depression and anxiety
----------------------------------------------

Multiple studies have examined possible social, clinical, and psychological factors associated with depression in patients with CKD/ESRD. For instance, a recent literature review by Veater and East investigating depression in patients undergoing renal transplantation identified several risk factors for developing depression including gender, sleep quality, employment, and financial status.[@b6-ijnrd-11-093]

Several sociodemographic factors have been identified to cause anxiety and depression. Females were observed to have a tendency of developing anxiety, whereas males develop depression.[@b61-ijnrd-11-093] In terms of ethnicity, white patients, as compared to African--American patients, were at higher risk of depression.[@b11-ijnrd-11-093],[@b62-ijnrd-11-093] In a study by Yoong et al in Singapore, Chinese patients were found to be more likely to develop depression than those of Malay and other ethnicities.[@b63-ijnrd-11-093] Evidently, ethnic culture could have an influence on the propensity for psychiatric difficulties in CKD.

Patients who had lower levels of education and those who are unemployed were also observed to be at higher risks. Presumably due to do an overall lower socioeconomic profile, problems in psychological well-being, social relationships, and general health are more prevalent in these subgroups of patients.[@b64-ijnrd-11-093],[@b65-ijnrd-11-093] Finally, those who were divorced or widowed reported higher levels of depression.[@b66-ijnrd-11-093] This is possibly due to the perceived lack of social support and lower QoL as a result of their divorce or widowing.

The risk of depression and anxiety in patients with CKD has also been associated with various clinical parameters. Patients with a history of psychiatric illness were found to be more prone to develop depression after renal transplantation.[@b19-ijnrd-11-093],[@b67-ijnrd-11-093],[@b68-ijnrd-11-093] Comorbidity might also increase the risk of development of depression and anxiety. For instance, patients with depressive symptoms were also found to have other comorbid illnesses such as diabetes mellitus, hypertension, cardiovascular heart disease, hypoalbuminemia, and substance abuse.[@b8-ijnrd-11-093],[@b61-ijnrd-11-093],[@b62-ijnrd-11-093]

An increased risk of depression and anxiety has also been associated with adverse outcomes in kidney transplantation. Kidney graft rejection has been reported to trigger feelings of depression, anxiety, aggression, and loss.[@b69-ijnrd-11-093] In a qualitative study of patients who experienced kidney graft failure, the patients reported periods of grief and loss for the "imagined future." These psychological feelings of loss were unfortunately often under-recognized by health care professionals.[@b70-ijnrd-11-093]

There is mounting evidence of an association between illness perceptions and depression.[@b18-ijnrd-11-093],[@b71-ijnrd-11-093] Illness perceptions are conceptualized within a framework of self-regulation (Common-Sense Model \[CSM\]).[@b72-ijnrd-11-093] CSM posits that a person's illness beliefs and understanding of the health threat (ie, their cognitive illness representation) and parallel emotional responses to illness inform coping behaviors and in turn influence outcomes such as physical and emotional health. Major components include perceptions of how the illness was caused, symptoms experienced, the duration (timeline), the consequences of the illness are for life, the symptoms associated with the illness (identity), and how the condition is controlled or cured by one's own behavior or treatment. The CSM has been extended with "common-sense" beliefs about treatment because treatment is an important facet of the illness trajectory. This is particularly true for CKD/ESRD where dialysis has a major impact on patients' daily life.

The relationship between depression and illness/treatment cognitions has been studied most frequently, whereas studies in relation to anxiety or other mood disorders are scarce. Overall, cognitive illness representations were associated with poor emotional health in the theoretically expected direction. Associations were found for both patients with CKD not requiring RRT and patients with ESRD already on RRT.

In a recent review of studies in CKD patients not requiring dialysis, Clarke et al[@b73-ijnrd-11-093] noted that symptoms of depression and anxiety are more correlated with illness perception than with health status, which supports the CSM.

For patients already on RRT, depression was found to be associated with illness perception in terms of perceived locus of control and illness intrusiveness. In a study by Christensen et al, a strong internal locus of control was associated with less depression in patients who did not experience a failed renal transplant.[@b74-ijnrd-11-093] This association was, however, inversed for patients who previously had a failed renal transplant (ie, high internal locus of control led to greater symptoms of depression). In terms of illness intrusiveness, patients who perceived greater disruption to their lives as a result of the renal disease experienced increased depression and distress.[@b75-ijnrd-11-093],[@b76-ijnrd-11-093]

Management and treatment
------------------------

Given the high prevalence and dire consequences of depression, the nephrology community has long recognized that treatment goals should focus on early identification and remission or improvements of distress symptoms, including depression, anxiety, and general emotional well-being. According to the K/DOQI guidelines, the psychological status of each patient undergoing dialysis should be evaluated by a social worker upon initiation of dialysis and then at least biannually, with specific focus on the presence of depression and anxiety.[@b77-ijnrd-11-093] Qualitative studies have revealed that patients consider the psychosocial aspects and reduction in symptoms of CKD as priorities for social scientific research agendas,[@b78-ijnrd-11-093],[@b79-ijnrd-11-093] thus suggesting that the optimal management of psychiatric symptoms in ESRD is important and necessary.

Yet, there is little evidence available that can guide clinicians about the most effective treatment options for the several mood conditions. Data suggest that depression is highly undertreated and underdiagnosed in patients with ESRD. A Dialysis Outcomes and Practice Patterns Study (DOPPS) by Lopes et al found that antidepressants were prescribed to only 34.9% patients on HD who had a physician diagnosis of depression.[@b80-ijnrd-11-093]

Psychopharmacological interventions are commonly cited as a method to alleviate depressive symptoms of patients with ESRD. However, clinical trials so far have employed small sample sizes, and evidence on benefits and harms of antidepressant therapy in ESRD remains inconclusive. Antidepressant medications, most commonly those in the class of selective serotonin reuptake inhibitors (SSRIs),[@b81-ijnrd-11-093] have been demonstrated to improve symptoms. However, there are concerns as to whether their side effects can be well tolerated.[@b82-ijnrd-11-093] As medication count is high among patients with CKD/ESRD, adherence to pharmacological treatments may be more problematic in this population.

Therefore, pragmatic and evidence-based psychological interventions require evaluation. In this regard targeting unhelpful illness and treatment perceptions and enhancing opportunities for social networking and support might be an effective approach in order to improve symptoms of depression. Recent work indicates that cognitive behavioral therapy (CBT) might be an efficacious, acceptable, and practical treatment option for depressive symptoms in patients undergoing dialysis.[@b83-ijnrd-11-093],[@b84-ijnrd-11-093] Cognitive behavior therapy aims to counteract psychological disorders or problems that arise from dysfunctional thoughts, feelings, and behaviors.[@b85-ijnrd-11-093] In the context of depression, negative perceptions of the "self, experience, and future" are maintained through selective information processing that focuses attention on, and thus recall of, information that reinforces it. Patients are taught to modify thoughts that are not consistent with evidence, change maladaptive behaviors, and develop skills for coping with negative feelings.

However, such programs may be hard to integrate into standard clinical care. To this end, it may be worthwhile to evaluate more feasible ways of providing support, such as nurse or peer-support programs. Clinic integrated, or telephone delivered, CBT that have been shown to be effective in other patient populations can be realistically implemented in clinical practice. Recent developments in telehealth or e-health have seen the integration of psychotherapeutic interventions for distressed patients going online. A recent framework developed by Hudson et al established the feasibility of online CBT treatments for managing comorbid distress and ESRD.[@b86-ijnrd-11-093] The self-help protocol that aims to improve distress worked based on the CSM, which targets patient's illness beliefs and self-efficacy. While future work has to be conducted to establish its efficacy, the proposed framework was found to be feasible and effective.

Other practical approaches such as stress management training (eg, mindfulness meditation) and enhancing communication with staff and social support of patients and caregivers may also be important components of mental health services supporting patients with CKD. Training of renal health care providers, especially nurses who have the most frequent contact with some patient groups in mental health issues and brief interventions may be particularly useful as the first step toward integrated care models and stepped-care approaches.

Overall, there is a clear need to provide a holistic care for patients with ESRD both physically and psychologically. The current National Institute for Health and Care Excellence (NICE) guidelines for depression in adults with a chronic physical health problem, such as CKD/ESRD, recommend collaborative care in a "stepped-care framework" in which to organize health services.[@b87-ijnrd-11-093] Patients with an inadequate response to one or more treatments are "stepped up" from low-intensity care to a more intensive form of management (including lifestyle, psychological, and pharmacological therapies). As Finkelstein et al describes, systematic strategies that involve screening, diagnosing, and treating of patients with CKD and caregivers for depression are important to manage the psychological impacts that this disease have on their lives.[@b88-ijnrd-11-093]

Summary
=======

Patients with CKD often have psychiatric difficulties in the form of depression and anxiety. Existing literature sheds light onto the specific impacts and mechanisms that psychiatric difficulties can influence CKD treatment and outcomes. If overlooked, these psychiatric comorbidities can affect the patient's treatment prognosis and mortality. There is an ever-increasing need for physicians to address and treat patients with CKD that present with psychiatric comorbidities.

The high prevalence rates of depression and anxiety in patients with CKD as compared to other chronic diseases is of an important concern. It is unfortunate that compared to other chronic illnesses such as coronary heart diseases and cancers, the study of CKD and related psychological disorders are far less extensive. Existing epidemiological studies have revealed important insights and factors that contribute to the development of depression and anxiety in patients with CKD. Patients with certain social, psychological, and clinical characteristics were found to be more prone to falling into depression. These associations provide practitioners vital indicators to identify and assess patients for psychiatric disorders more efficiently.

Implementing systematic distress screening in routine clinical care would be an important first step, which should be performed in conjunction with providing appropriate interventions. Treatment modalities for comorbid depression in patients with CKD have shown promising, albeit preliminary, results. Pharmacotherapies and psychotherapies are among the few interventions that can help relieve patients of their symptoms. Pharmacological treatment for patients with depression in the presence of CKD needs additional attention to avoid medical interactions with the already large number of renal medications. Extra care must be given to these patients to promote treatment adherence and address unhelpful illness and treatment perceptions.

It would also be important to more broadly consider the spectrum of emotional experience including anxiety, worrying, fear of progression of kidney disease, and fear of the future in general, demoralization, death and dying, hopelessness, questions around the meaning of life, and the experience of recurrent psychological and physical trauma through the disease trajectory, just to name a few.
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